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(54) ANTENNA AND ANTENNA SYSTEM AND ELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna with a small size, a 
high gain and high reliability that is capable of surface mount. 
SOLUTION: A radiation electrode 2 is mounted on one major side of a 



board 1 , an earth electrode 6 is mounted on the other major side of the 
board 1 opposed to the major side, a fixing electrode 7 is mounted on the 
side face of the board, and a feeding strip electrode is mounted on the 
side face and both the major sides of the board, which is electrically 
connected to the radiation electrode 2, not is contact with the earth 
electrode 6, has an inductive component and a capacitive component 
between the radiation electrode 2 and the earth electrode 6 and acts like 
a matching circuit. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 

[Claim(s)] ... , 

[Claim 1] The antenna characterized by both having a capacitance component in the aforementioned electric supply 
means, between the aforementioned radiation electrodes and the aforementioned electric supply means, and each 
aforementioned ground inter-electrode as it is characterized by providing the following. Substrate. The radiation 
electrode countered and prepared in one principal plane of the aforementioned substrate. The ground electrode 
countered and prepared in the principal plane of another side of the aforementioned substrate. It has an electric supply 
means by which the aforementioned ground electrode was prepared in non-contact while connecting with the 
aforementioned radiation electrode electrically and being prepared at least for the both sides of aforementioned one 
principal plane and the side of the aforementioned substrate moreover, and the aforementioned electric supply means is 
an inductance component. 

[Claim 2] The antenna according to claim 1 characterized by having the portion which the aforementioned electric 
supply means and the aforementioned radiation electrode counter through the aforementioned slit by preparing a slit in 
the both sides of the aforementioned electric supply means in the electric supply means on one principal plane of a 

substrate. , , , • u u 

[Claim 3] An electric supply means is an antenna a claim 1 and given [ any 1 ] in two characterized by having with the 
1st feeder formed in the principal plane in which the radiation electrode of a substrate was formed, the 2nd feeder 
formed on the side which adjoined the aforementioned principal plane, and the electric supply section prepared in the 
aforementioned principal plane and the principal plane of an opposite side. 

[Claim 4] An antenna the claim 1 characterized by aiming at transmission and reception of the electric wave which 
consists an electric supply means of a circularly-polarized wave of two or more preparations - given [ any 1 ] in three. 
[Claim 5] Specific-inductive-capacity epsilonr of a substrate is an antenna the claim 1 characterized by or more 4 being 
1 50 or less - given [ any 1 ] in four. 

[Claim 6] An antenna the claim 1 characterized by setting surface roughness of a substrate to 50 micrometers or less - 
given [ any 1 ] in five. 

[Claim 7] An antenna the claim 1 characterized by making sintered density into 92% or more while constituting a 
substrate from a ceramic - given [ any 1 ] in six. 

[Claim 8] An antenna the claim 1 characterized by a dielectric dissipation factor constituting a substrate from 0.005 or 
less resin - given [ any 1 ] in seven. 

[Claim 9] An antenna the claim 1 characterized by giving at least one side of beveling processing or taper processing to 
the corner of a substrate - given [ any 1 ] in eight. 

[Claim 10] The antenna according to claim 9 characterized by setting R of C beveling to 0.1mm or more while 
adopting C beveling processing as beveling processing. 

[Claim 1 1] The antenna according to claim 1 to 10 characterized by for resistivity making an electrode material the 
metallic material below lxl0-4ohmcm, and setting electrode thickness to 0.01 micrometers - 50 micrometers. 
[Claim 12] The antenna characterized by considering as composition equipped with the coaxial cable which joins a low 
noise amplifier substrate and performs transfer of the current supply to the aforementioned low noise amplifier 
substrate, and an I/O signal to the rear- face side of the ground electrode of the aforementioned antenna which it comes 
to indicate to claims 1-11, and the aforementioned antenna. 

[Claim 13] The radio receiving set which is equipment which receives a satellite or the data sent by radio from a 
terrestrial base station, and is characterized by having a means to restore to the input signal which received with an 
antenna and the aforementioned antenna a claim 1 - given [ any 1 ] in 12, and to generate a data signal, and a means to 
output the aforementioned data signal as voice or an image. 



Page 1 of 8 



* NOTICES * 

"Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 1 
[0001] 

[The technical field to which invention belongs] this invention relates to the antenna, antenna equipment, and 
electronic equipment using the micro stripe used as an antenna for navigation, such as mobile communications, such as 
wireless data transmission and satellite communication, and GPS. 

[Description of the Prior Art] In recent years, the micro-stripe antenna used as an antenna for the navigation 2.4GHz 
band wireless LAN, for [ DAB and GPS ] satellites, etc. came to be used widely, the line of the former [ it / antenna / 
this ] - it is because it contributed to the miniaturization of a device, and thin shape-ization greatly since small and 
thin-shape-izing were possible compared with an antenna However, as shown in JP,5-199032,A, as for the 
conventional micro-stripe antenna, it was common to have used the electric supply pin of the shape of a rivet which 
consists of a metallic conductor as an electric supply means to a radiation electrode. 

[° 003 ] * 

[Problem(s) to be Solved by the Invention] With the micro-stripe antenna which supplies electric power by such 

electric-supply pin, automatic mounting was difficult, and since the electric-supply pin had projected to the substrate 

exterior, when there were troubles, - consideration special at the time of transportation is needed, and it is hard to deal 

with it since the restrictions which come from impedance matching were, it was surely very difficult in the thing of 

a substrate it prepares in a center section mostly, and a colander is not obtained but connection with an external circuit 

prepares the electric-supply section for an electric-supply pin in 

[0004] Moreover, although the laminating antenna is also proposed as an object for surface mounting, since this 
laminating antenna is calcinated where an electrode is pinched between ceramic substrates, its baking conditions are 
very severe and an incidence rate with a poor process is very high [ an antenna / a production facility is excessive and a 
manufacturing cost is high, and ]. Furthermore, there was a trouble which adjustment of a property when it calcinates 
and the property of the done antenna has shifted from criteria says is very difficult. 

[0005] this invention solves the above-mentioned conventional technical problem, does not have an electric supply pm, 
and automatic mounting is possible, and manufacture is easy, and the yield is high, and it aims at offering an antenna 
with still easier property adjustment, antenna equipment, and electronic equipment. 

[° 006 ] . 

[Means for Solving the Problem] The radiation electrode which this invention countered one principal plane ot a 
substrate and a substrate, and was prepared, It connects with the ground electrode countered and prepared in the 
principal plane of another side of a substrate, and a radiation electrode electrically. And while being prepared for the 
both sides of one [ at least ] principal plane and the side of a substrate, and a ground electrode is equipped with the 
electric supply means prepared in non-contact and an electric supply means has an inductance component It considered 
as the composition which has a capacitance component in an electric supply means, between radiation electrodes and 
an electric supply means, and each ground inter-electrode. 

[0007] , . i . - 

[Embodiments of the Invention] The radiation electrode which invention according to claim 1 countered one pnncipal 
plane of a substrate and the aforementioned substrate, and was prepared, It connects with the ground electrode 
countered and prepared in the principal plane of another side of the aforementioned substrate, and the aforementioned 
radiation electrode electrically. And while being prepared at least for the both sides of aforementioned one principal 
plane and the side of the aforementioned substrate, and the aforementioned ground electrode is equipped with the 
electric supply means prepared in non-contact and the aforementioned electric supply means has an inductance 
component By having a capacitance component in the aforementioned electric supply means, between the 
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aforementioned radiation electrodes and the aforementioned electric supply means, and each aforementioned ground 
inter-electrode, there is no electric supply pin, automatic mounting is possible, and manufacture is easy, the yield is 
high and it becomes still easier to property adjust it. 

[0008] In the electric supply [ set invention according to claim 2 to a claim 1, and ] means on one principal plane of a 
substrate By preparing a slit in the both sides of the aforementioned electric supply means, through the aforementioned 
slit, by having the portion which the aforementioned electric supply means and the aforementioned radiation electrode 
counter the 1st of an effect By lengthening the length of an electric supply means in efficiency, it is being able to take 
the own large inductance component of an electric supply means. It can prevent that make an electric supply means 
thin too much by this in order to earn a part for an inductance, and loss increases. The 2nd of an effect is being able to 
adjust an electric supply means and a radiation inter-electrode joint capacity. What is necessary is to extend slit width 
to make joint capacity small, and just to narrow eight slits to enlarge. The 3rd is being able to make it easier to lower 
the frequency of operation of an antenna and to miniaturize. 

[0009] In claims 1 and 2, by having an electric supply means with the 1st feeder formed in the principal plane in which 
the radiation electrode of a substrate was formed, the 2nd feeder formed on the side which adjoined the aforementioned 
principal plane, and the electric supply section prepared in the aforementioned principal plane and the principal plane 
of an opposite side, surface mounting becomes easy and, moreover, invention according to claim 3 can suppress 
dispersion in a property. 

[0010] Invention according to claim 4 can offer the flat antenna which can transmit and receive the electric wave which 
consists an electric supply means of a circularly-polarized wave of two or more preparations and in which small 
automatic mounting is possible in claims 1-3. 

[001 1] In claims 1-4, by having set surface roughness of a substrate to 50 micrometers or less, invention according to 
claim 5 can prevent the fall of Q value, and can raise the gain of an antenna. 

[0012] In claims 1 and 5, when specific-inductive-capacity epsilonr of a substrate carries out to 150 or less [ 4 or 
more ], invention according to claim 6 can promote the miniaturization of an antenna, can make the band of resonance 
frequency large, and can suppress dispersion in a property further. 

[0013] while invention according to claim 7 can raise a mechanical strength by having made sintered density into 92% 
or more in claims 1-6 while constituting the substrate from a ceramic, the property which was good as for 
processability etc. and was further stabilized can be acquired - the fall of Q value and decline in specific inductive 
capacity can both be prevented 

[0014] invention according to claim 8 can acquire the property which attained lightweight-ization, was good as for 
processability etc. and was further stabilized in claims 1-7, maintaining a mechanical strength, when the dielectric 
dissipation factor constituted the substrate from 0.005 or less resin - the fall of Q value and decline in specific 
inductive capacity can both be prevented 

[0015] In claims 1-8, since invention according to claim 9 can prevent the big chip of the corner of a board by giving at 
least one side of beveling processing or taper processing to the corner of a substrate, it is in the middle of use, the 
property of an antenna changes a lot, and fault does not produce it. 

[0016] In a claim 9, certain moreover, invention according to claim 10 can produce an antenna with sufficient 
productivity by having set R of C beveling to 0.1mm or more while adopting C beveling processing as beveling 
processing. 

[0017] in claims 1-10, resistivity makes an electrode material the metallic material below lxl0-4ohmcm, and invention 
according to claim 1 1 sets electrode thickness to 0.01 micrometers - 50 micrometers - a fall and conductor of Q value 
- a disadvantage increase can be prevented, it is low loss and the antenna of high interest profit can be obtained 
[0018] Invention according to claim 12 joins a low noise amplifier substrate to the rear-face side of the ground 
electrode of an antenna and the aforementioned antenna in claims 1-10. By having considered as composition equipped 
with the coaxial cable which performs transfer of the current supply to the aforementioned low noise amplifier 
substrate, and an I/O signal, the aforementioned antenna can be held stably and an efficient transceiver property can be 
acquired. Moreover, the electric wave which an antenna transmits and receives is amplified efficiently, and an 
exchange of a digital disposal circuit and a signal can be performed certainly. 

[0019] invention according to claim 13 ~ a satellite - or It is equipment which receives the data sent by radio from a 
terrestrial base station. An antenna a claim 1 - given [ any 1 ] in 12, a means to restore to the input signal which 
received with the aforementioned antenna, and to generate a data signal, and the aforementioned data signal - voice - 
or While limitation of an arrangement place etc. decreasing and becoming easy to carry out the layout of equipment 
etc. by having a means to output as an image, data communication can be performed certainly. Moreover, since it has 
endurance with a very big antenna, the installation conditions of wireless LAN equipment become wide range. 
Furthermore, since an antenna does not project greatly outside, faults, such as breakage, do not arise. 
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[0020] Hereafter, the gestalt of the thing operation in this invention is explained. 

[0021] Drawing 1 , and 2 and 3 are the surface perspective diagram showing the antenna in the gestalt of 1 operation of 
this invention, a rear-face perspective diagram, and a side elevation by the side of an electric supply means, 
respectively. . 

[0022] 1 is a substrate and a substrate 1 consists of dielectric materials in drawin gJL , and 2 and 3. As tor specitic- 
inductive-capacity epsilonr of a substrate 1, it is desirable that it is [ or more 4 ] 150 (130 or less [ Preferably / 18 or 
more ]) or less. If specific-inductive-capacity epsilonr is larger than 150, if specific-inductive-capacity epsilonr of a 
substrate 1 is smaller than 4, a substrate 1 becomes large too much, an antenna cannot be miniaturized, and a resonance 
frequency band becomes narrow too much, and while a resonance frequency band separates and being able to acquire a 
predetermined property neither by the difference in little composition, nor generating of a chip etc., the fault that 
dispersion in a property becomes large will arise. 

[0023] Moreover, there are few falls of specific-inductive-capacity epsilonr in or more 4 12 or less field of Q value, 
and 0.005 or less resin substrate is suitably used for a dielectric dissipation factor as a substrate 1, and 0.005 or less 
ceramic substrate is similarly used for a dielectric dissipation factor with few falls of Q value suitably as a substrate 1 
in or more 6 1 50 or less field. 

[0024] As a concrete component of a substrate 1, ceramic substrates, such as resin system substrates, such as 
glass/fluororesin, glass / heat-curing PPO resin, BT resin, a ceramic powder PTFE laminate, and a ceramic/whisker, a 
forsterite, an alumina system, a titanic-acid magnesium system and a titanic-acid calcium system, a zirconia tin 
titanium system, a barium-titanate system, and lead, a calcium titanium system, etc. are mentioned. It is desirable to 
use a ceramic when it takes into consideration that weatherability is good, and a mechanical strength is large and cheap 
also in these components. When using a ceramic as a component of a substrate, in order to enlarge anti-**** etc., 92% 
or more (preferably 95% or more) of sintered density is desirable. If sintered density is 92% or less, the fall of Q value 
and specific-inductive-capacity epsilonr may fall, and fault will arise. 

[0025] Moreover, in order to suppress dispersion in the property in an interface with the electrode mentioned later, as 
for the surface roughness of a substrate 1, it is desirable to be referred to as 50 micrometers or less (especially 
preferably 10 micrometers or less, still more preferably 5 micrometers or less), if surface roughness is 50 micrometers 
or more - the conductor of an electrode - while making loss increase and causing the fall of an absolute gain of an 
antenna, it may become the dispersion factor of an effective dielectric constant, a gap of the resonance frequency of an 
antenna may be caused, and the antenna gain in desired frequency may fall 

[0026] It can consider as a rectangular tabular as shows the configuration of a substrate 1 to drawing 1 , and 2 and 3, 

and a polygon tabular (a cross section a triangle, a square, a pentagon ). When considering as a polygon tabular at 

this time, it is desirable for each side to be in abbreviation etc. by carrying out, and to consider as the shape of a 
polygon in respect of mounting nature or a property. 

[0027] Moreover, although equalization of a property or stabilization of a property can be performed with the gestalt ot 
this operation by making thickness of a substrate 1 uniform (the thickness of a center section and an edge being almost 
the same), you may change the thickness of a substrate 1 between predetermined portions according to an operating 
condition,' the kind of used machine, etc. That is, for example, two or more crevices and level difference sections can 
be formed in a substrate 1, thickness of one edge of a substrate 1 can be made thicker than the thickness of the edge of 
an opposite side, or it can be made thin. 

[0028] Furthermore, it can prevent that a big chip etc. occurs in corner 1c of a substrate 1, and a property changes to it 
by giving beveling, a taper, etc. to the corner of a substrate 1 . 

[0029] Therefore, most things changed to the corner of a substrate 1 when the chip on the way to corner lc of a 
substrate 1 with big transmission and receiving property arises by giving beveling, the taper, etc. beforehand are lost as 
mentioned above. u 

[0030] When it takes into consideration that productivity and positive corner processing can be performed etc. at this 
time, it is desirable to perform C beveling or R processing. Even if a little shock etc. joins a substrate 1 by setting 
corner processing by C beveling at this time, and R processing to 0.1mm or more (preferably 0.2mm or more), most 
generating of the chip of the corner of a substrate 1 etc. is lost, and though such a big shock that a substrate 1 is missing 
etc. is added, it generates only merely few chips, but neither transmission nor a big change of a receiving property 
produces it. Although this substrate 1 needed beveling, taper processing, etc., especially when the ceramic which a chip 
tends [ comparatively ] to generate as mentioned above is used whatever the material which constitutes a substrate 1, 
they are effective. Furthermore, the big chip of a corner can be prevented as a gestalt of other operations by preparing 
the resin of the organic system which performs chip prevention to the corner of a substrate 1 etc., without giving C 
beveling and taper processing to the corner of a substrate 1 . 

[0031] By performing such chip preventive measures, the poor process by generating of a chip can be suppressed and 
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the productivity and yield of an antenna can be raised. 

[0032] Moreover, since a dimension can be made into the minimum while making the frequency of operation of an 
'antenna the optimal by fulfilling the following conditions, when LI (cm) and length are set to L2 (cm) and thickness is 
set to L3 (cm) for the width of face of an antenna, while being able to supply an antenna stably, gain and bandwidth are 
securable proper. 
[0033] 

0.7xlambda0/(2xepsilonrl/2) <=LK=2.0xlambda0/ (2xepsilonrl/2) 
0.7xlambda0/(2xepsilonrl/2) <=L2<=2.0xlambdaO/ (2xepsilonrl/2) 

0. 08 <=L3 <=0.5 ~ here, the specific inductive capacity of the component of the substrate 1 to which epsilonr uses the 
free space wave length (unit : cm) in the center frequency at the time of lambda 0 operating an antenna for an antenna 
is expressed If less than the above-mentioned range in thickness L3, while the mechanical strength of the antenna itself 
becoming low and becoming easy to generate a crack etc., the fall of gain and reduction of bandwidth will be caused 
and, as for transmission and reception of the stable electric wave, they will become impossible. Moreover, if it exceeds 
the above-mentioned range, an antenna configuration will become large too much and will spoil the merit of a 
miniaturization and thin-shape-izing. 

[0034] In drawing 1 , and 2 and 3, 2 is the radiation electrode of the shape of a rectangle equipped with the **** 
separation element 9 for realizing the circularly-polarized wave prepared in one principal plane of a substrate 1 . 
[0035] 6 is the ground electrode which countered the radiation electrode 2 and was prepared in another principal plane 
of a substrate 1 . 

[0036] Moreover, an electric supply means is electrically joined to a radiation electrode at the side and both the 
principal planes of a substrate 1 , and the ground electrode 6 is formed in non-contact. 

[0037] It constitutes the capacitance component, respectively between the radiation electrode 2, between feeders 3 and 
the ground electrode 6, and a feeder 3 while the electric supply means consists of feeders 3 and 4 and the electric 
supply section 5, a feeder 3 is formed on the principal plane in which the radiation electrode 2 in a substrate 1 was 
formed, and it is carrying out the band form configuration and moreover has an inductance component by feeder 3 the 
very thing. Moreover, while the feeder 3 is preferably formed in the radiation electrode 2 and one, as moreover shown 
in the after-mentioned, the feeder 3 has the portion which has countered ends with the radiation electrode 2 through a 
slit 8. In addition, with the gestalt of this operation, although the feeder 3 and the radiation electrode 2 were formed by 
one, a feeder 3 and the radiation electrode 2 may be isolated, it may prepare on the same principal plane of a substrate 

1, and they may be electrically joined by conductive members, such as solder. 

[0038] Furthermore, the feeder 4 has a capacitance component, respectively between the radiation electrode 2, between 
feeders 4 and the ground electrode 6, and a feeder 4, and constitutes a part of matching circuit respectively while it has 
the band form configuration established for forming on the principal plane of a substrate 1, and the side prepared in the 
abbreviation perpendicular and has an inductance component by feeder 4 the very thing too. It connects with the feeder 
3 electrically and the feeder 4 really considered feeders 3 and 4 as composition with the gestalt of this operation. 
However, the composition of having isolated and formed feeders 3 and 4 and having connected between them 
electrically by members, such as solder, as above-mentioned may be used. 

[0039] Moreover, the electric supply section 5 is formed on the principal plane of the same substrate 1 as the ground 
electrode 6, and is connected to an external circuit. It connects with the feeder 4 electrically and a feeder 4 and the 
electric supply section 5 really considered the electric supply section 5 as composition with the gestalt of this 
operation. However, the composition of having isolated and formed a feeder 4 and the electric supply section 5, and 
having connected between them electrically by members, such as solder, as above-mentioned may be used. 
Furthermore, the key objective of the electric supply section 5 is connecting an electric supply means and an external 
circuit electrically by being joined to an external circuit, when using a feeder 4 for connection with an external circuit, 
it becomes unnecessary and an electric supply means will consist of feeders 3 and 4 in this case. In addition, by 
forming the electric supply section 5, the surface mounting of an antenna becomes possible, and in case it is the 
assembly of equipment, productivity improves or it becomes possible to suppress dispersion in a property. Moreover, if 
the electric supply section 5 is not formed, since an external circuit is electrically connected with a feeder 4 by solder 
etc., it is desirable for the length of a feeder etc. to differ, and for dispersion to occur in a property, and to form the 
electric supply section 5 preferably by the coverage of **, such as solder, or the difference in an application position. 
[0040] In addition, although the electrode formed with printing, plating, etc. was used with the gestalt of this operation 
so that it might mention later as an electric supply means, you may embed and attach conductive member of a rod-like 
structure or a sheet-like object in the principal plane and the side of a substrate 1 at a binder or a substrate. 
[0041] 7 is the electrode for fixation electrically connected to the ground electrode 6, and the electrode 7 for fixation is 
connected to the ground of an external circuit, the 2 sides in which may form 1 or two or more electrodes 7 for fixation 
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in each side of a substrate 1, and a substrate adjoins each other although couple [ every ] a total of four pieces were 
prepared in the side of the opposite side the side [ in which the feeder 4 was formed ] top of a substrate 1 with the 
gestalt of this operation, respectively - respectively -- 1 or the electrode for multiple anchorage - you may prepare - 
one side -- the electrode 7 for fixation - 1 - or you may prepare more than one 

[0042] When thinking the shock resistance after antenna mounting as important especially, it is desirable to prepare in 
the side on all sides and the side of the two way type which counters at least rather. 

[0043] Moreover, as shown in drawing 3 , in order to secure reliability, such as soldering nature and a thermal shock 
resistance, it is desirable [ the height HI of the electrode 7 for fixation ] that it is [ of the substrate thickness L3 ] 30 - 
50% preferably 20 to 75%. It is for a possibility of it becoming difficult to secure reliability, such as soldering nature 
and a thermal shock resistance, if HI is too small, a radiation electrode and capacity coupling being caused if too large, 
the frequency of operation of an antenna being put out of order, or loss becoming large, and degrading antenna gain to 
arise. 

[0044] In addition, with the gestalt of this operation, although the electrode 7 for fixation was formed, it is not 
necessary to prepare especially. That is, by composition of an external circuit etc., the ground electrode 6 may be 
connected to the ground of a direct external circuit etc., in such a case the electrode 7 for fixation becomes unnecessary 
as mentioned above. 

[0045] However, since dispersion in a property arises when it carries out or jointing material, such as solder, adheres to 
the ground electrode 6 that it is easy to do surface mounting by forming the electrode 7 for fixation, it is desirable to 
form the electrode 7 for fixation and to join the ground of an external circuit etc. to this electrode 7 for fixation with 
solder etc. preferably. 

[0046] Moreover, as shown in drawing 5 , as for the ground electrode 6, it is desirable to prepare and constitute the 
fixed crevice Tl from the rim section of a substrate 1 . It is for preventing overflowing into the substrate 1 side by the 
little position gap at the time of electrode formation. As for the size of a crevice Tl, it is desirable preferably to prepare 
500 micrometers or more at least 200 micrometers. Since the portion of the electrode 7 for fixation is attained to the 
side of a substrate 1 with the natural thing at this time, a crevice Tl does not exist in the portion of the electrode 7 for 
fixation. In addition, the crevice Tl said here is the minimum crevice. 

[0047] Moreover, also as for the crevice T2 between the electric supply section 5 and the ground electrode 6, it is 
desirable preferably to prepare 500 micrometers or more at least 200 micrometers. This is for preventing causing 
unnecessary capacity coupling, if the electric supply section 5 and the ground electrode 6 approach too much, or short- 
circuiting electrically with soldering at the time of mounting an antenna in the circuit board. This crevice T2 shows the 
thing of the minimum crevice. Furthermore, it can be made to realize easily by preparing crevice 6a which hollowed 
the electric supply section 5 of the ground electrode 6, and the portion which counters rather than other portions and 
which becomes an abbreviation KO character type, for example as composition which forms a crevice T2, as shown in 
drawing 5 , and forming the electric supply section 5 in this crevice 6a. 

[0048] Moreover, the width of face T3 of feeders 3 and 4 has 0.5-3.0 desirablemm. This is because the amount of 
inductance becomes large too much and it is lost, when the track width of face of feeders 3 and 4 is too small, and it is 
for joint capacity with the radiation electrode 2 and the ground electrode 6 becoming large too much, if too large, and 
causing a mismatch loss. 

[0049] Moreover, although feeders 3 and 4 show only the straight track, they do not necessarily need to adhere to this, 
the discontinuous step section is prepared on the way, or they prepare the continuous taper section, and can make it 
possible to take impedance matching easily in drawing 1 -3. Moreover, by establishing two or more tracks which do 
not need to make feeders 3 and 4 one in abbreviation parallel, and preparing the step section and the taper section in 
two or more tracks, that it is easy to take adjustment of an impedance, it can carry out or the bandwidth of an antenna 
can be expanded. . . 

[0050] Next, the slit 8 prepared between the radiation electrode 2 and the feeder 3 is explained using drawing 4 . It is 
being able to take the large inductance component of feeder 3 self by lengthening the length of the 1 st feeder 3 of the 
effect of a slit 8 in efficiency. It can prevent that make a feeder 3 thin too much by this in order to earn a part for an 
inductance, and loss increases. It is being able to adjust the joint capacity between the 2nd feeder 3 and the radiation 
electrodes 2 of an effect. What is necessary is to extend eight slits to make joint capacity small, and just to narrow eight 
slits to enlarge. The 3rd is being able to make it easier to lower the frequency of operation of an antenna conjointly 
with the slit for frequency regulation mentioned later, and to miniaturize. It is desirable to make width of face to 2mm 
or less, and to make length into 30% or less of the length of the side of the radiation electrode 2 like [ the width of face 
of this slit 8, and length ] the slits 10, 11, and 12 for frequency regulation mentioned later. It is because the mode of 
operation of an antenna will change if width of face is too wide, loss does not increase, or desired impedance matching 
will no longer be acquired if it is because it becomes impossible to fulfill the below-mentioned circularly-polarized- 
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wave property and length is too long. Moreover, although only the slit also with this straight slit 8 was shown, it is not 
necessary to necessarily adhere to this, and the discontinuous step section is prepared on the way, or the continuous 
taper section is prepared, and it can make it possible to take impedance matching easily. Thus, that it is easy to take 
adjustment of an impedance, it can carry out or the bandwidth of an antenna can be expanded. 
[0051] moreover, it is shown in drawin g 4 -- as - the gestalt of this operation - the length T4 and T5 of the slit 8 on 
either side - abbreviation - the same length carrying out ~ width of face T6 and T7 - abbreviation - although 
considered as the same width of face, you may change the length and width of face of a slit 8 by right and left By such 
composition, it is easy to take the adjustment of an impedance and, moreover, adjustment of frequency becomes easy. 
[0052] An alloy with the metals (Ti, nickel, etc.) of everything [ electrode / for fixation / 7 (it abbreviates to each 
electrode hereafter) / the radiation electrode 2, the ground electrode 6, the band-like feeders 3 and 4, the electric supply 
section 5, and ] but the metallic-material simple substances of Ag, Au, Cu, and Pd, those alloys, or the aforementioned 
metallic material etc. is used. In such material, since workability is very excellent in case a property and each electrode 
are formed, the alloy of especially Ag or Ag, and other metallic materials is used suitably. Furthermore, each electrode 
may be formed by the monostromatic and may consist of two or more layers more than a bilayer. That is, you may 
form a corrosion resistance good metallic material etc. in the front face of each electrode in order to raise a corrosion 
resistance, rust prevention nature, etc. Moreover, you may carry out the chemical treatment of the electrode front face 
for the same purpose. Furthermore, you may include at least one of oxygen, nitrogen, or the carbon in the grade which 
does not affect a property as an impurity at each electrode as an impurity. Moreover, the film of other metallic 
materials may be formed as a buffer layer between an antenna and each electrode for the purpose which raises adhesion 
intensity etc., or corrosion resistance good metallic material or good protective coat etc. may be formed for the purpose 
of protecting each electrode etc. on each electrode, a corrosion resistance good metallic material - carrying out - gold, 
platinum, titanium, etc. - moreover, resins, such as an epoxy system and a silicon system, are mentioned as a corrosion 
resistance good protective coat Furthermore, you may include at least one of oxygen, nitrogen, or the carbon in the 
grade which does not affect a property as an impurity at each electrode as an impurity. 

[0053] As for formation of each electrode etc., print processes, plating, the sputtering method, etc. are used. It is more 
desirable to use print processes, when it is more desirable to use the sputtering method and plating when especially the 
thickness of each electrode is formed comparatively thinly and it forms comparatively thickly. In the case of the gestalt 
of this operation, print processes were used on the grounds that productivity is good etc. The paste with which metal 
particles, a glass frit, solvents, etc., such as Ag, were mixed was specifically applied in the predetermined configuration 
on the antenna, heat treatment was added, and each electrode was formed. Moreover, as for the thickness of each 
electrode, it is desirable to be referred to as 0.01 micrometers - 50 micrometers (preferably 1 micrometer - 40 
micrometers). If the thickness of each electrode is 0.01 micrometers or less, from a skin depth, it may become thin, the 
gain of an antenna may fall, it will become it easy to generate ablation of an electrode that the thickness of each 
electrode is 50 micrometers or more, and fault, like moreover cost becomes high will arise. 

[0054] Although the configuration of the radiation electrode 2 changes with kinds of electric wave which should be 
transmitted and received In the case of the rectangle nothing is in the case of [ of nine **** separation element ] a 
linearly polarized wave, and clockwise rotation/anticlockwise rotation circularly-polarized-wave antenna a rectangle, a 
****** f ormj notching, a round shape with a degeneracy separation element of the letter of a salient that have the **** 
separation element which consists of a height besides the shape of a rectangle which has a degeneracy separation 
element (triangular notching section) as shown in drawing 1 - others ~ the shape of a polygon with which circularly- 
polarized-wave conditions are filled (a triangle and a square - a pentagon) It can consider as 

[0055] However, about the **** separation element 9, if a fixed rate is exceeded, in order to cause degradation of a 
circularly-polarized-wave property, using under the following conditions is desirable. That is, the radiation electrode 2 
of the shape of a rectangle except the **** separation element 9 is considered to be the main radiation electrode, and 
what doubled the degeneracy separation element 9, and this main radiation electrode and a degeneracy separation 
element considers other portions to be total radiation electrodes. At this time, it is desirable to make area of a 
degeneracy separation element 10% or less 1% or more preferably 20% or less to the area of a total radiation electrode. 

[0056] Thus, the degeneracy separation element 9 can be constituted also by cutting like drawing l and lacking, and 
can be constituted also by adding in the shape of a salient. For example, you may add degeneracy separation elements, 
such as a rectangle and a triangle, to a square or the circular main radiation electrode. At this time, the area of being 
[ of a total radiation electrode ] 10% or less more than per % preferably 20% or less of a degeneracy separation 
element is the same as that of the above-mentioned case. 

[0057] In the case of the radiation electrode 2 of an ellipse form, the round shape which makes the minor axis of an 
ellipse form one side is considered to be the main radiation electrode, and what doubled the degeneracy separation 
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element, and this main radiation electrode and a degeneracy separation element should just consider other portions to 
be total radiation electrodes. At this time, one with desirable making area of a degeneracy separation element 10% or 
less 1% or more preferably 20% or less to the area of a total radiation electrode is the same as that of the case of a 
rectangle. 

[0058] with the degeneracy separation element 9 (notching section) in the case of the circular radiation electrode 2, it 
is the same as that of the case of drawing 1 , and it is desirable to make area of a degeneracy separation element 10% or 
less 1% or more preferably 20% or less to the area of a total radiation electrode 

[0059] On the other hand, as shown in drawing 6 , the slits 10, 1 1, and 12 for two or more frequency regulation can be 
formed towards a core from the periphery of the radiation electrode 2. By this slit for frequency regulation, efficiency- 
resonant wavelength can be enlarged, the size of the radiation electrode 2 can be made small, and an antenna can be 
miniaturized. Although it can miniaturize the more the more it is necessary to adjust the width of face of slits 10, 1 1, 
and 12, length, and a number to the gain of an antenna demanded and enlarges width of face, length, and a number, 
since the gain of an antenna falls, it is important for it to use within the limits of the antenna gain demanded on a 
system. It is desirable to make width of face to 2mm or less, and to make length into 30% or less of the length of the 
side of a radiation electrode, and, as for a number, it is desirable to carry out to ten or less per side. 
[0060] By having considered as the composition which prepares the feeder 4 and the electrode 7 for fixation which 
were described above, and which formed the ground electrode 6 and the electric supply section 5 on the same principal 
plane, and served also as the soldering section on the side like, heights, such as an electric supply pin, can be lost and 
the antenna in which surface mounting is possible can be realized. Moreover, it is the composition whose soldering 
section is visible to the substrate side, and since the check of a soldering state, i.e., a mounting state, can be checked 
easily, the check of an antenna of operation etc. can be performed easily. 
[0061 ] Next, the form of operation in another form is explained using drawing 7 . 

[0062] Although it is already known that a circularly-polarized- wave property will be acquired if electric power is 
supplied to a square and a circular radiation electrode by the degree of crossed axes angle, and 90 abbreviation, it 
depends for the circularly-polarized-wave property at that time on this feeder circuit greatly. It is required to fully make 
impedance matching and to especially, constitute the feeder circuit of low loss. This can be attained by carrying out 
electrode composition of low loss which the feeder ways 14a and 14b have an inductance component respectively, 
have a capacitance component between the radiation electrode 13 and a ground electrode (not shown), and explained 
with the form of the 1 st operation, as shown in drawing 7 . Moreover, the electric supply section 1 5 used for 
connection with an external circuit can also be made into one place, and can mitigate the burden of an external circuit. 
The configuration of these feeders 14a and 14b and the electric supply section 15 and other contents except 
arrangement are the same as the form of the first operation of the above. 

[0063] Then, an example of the attachment to the circuit board of an antenna in the form of this operation is explained. 
[0064] First,'it has the desired land pattern connected to a ground electrode and a feeder circuit (transceiver circuit), 
and the antenna of this invention is mounted on the circuit board printed / applied, and the cream solder of an amount 
suitable here carries out reflow processing, and solders to the circuit board. In addition, in order to raise attachment 
intensity at this time, you may prepare an organic binder etc. between an antenna and the circuit board. Moreover, it is 
desirable to cover the circuit board in the shape of a box, and to shield it using the compound plate of magnetic plates, 
such as conductive plates, such as a griddle, a copper plate, and an aluminum board, and a ferrite board, a conductive 
plate, and a magnetic plate etc., so that it may be influenced by neither the electric wave from the outside nor radiation. 

[0065] Next, the application using the above-mentioned antenna is explained. 

[0066] Drawing 8 is drawing showing the wireless LAN equipment which used the antenna of this invention, and is set 
to drawing 8 . Electronic equipment, such as wireless LAN equipment and a personal computer by which 20 and 21 
were connected to 22 and 23 were connected to the wireless LAN equipments 20 and 21, respectively, A receiving 
means by which 24 was prepared in wireless LAN equipment 20, a transmitting means by which 25 was prepared in 
wireless LAN equipment 20, A receiving means by which 26 was prepared in wireless LAN equipment 21, a 
transmitting means by which 27 was prepared in wireless LAN equipment 21, and 28 and 29 were prepared in the 
wireless LAN equipments 20 and 21 , respectively, and they used the antenna shown in drawing 7 from above- 
mentioned drawing 1 . , . 
[0067] The data signal sent from electronic equipment 22 is modulated with the transmitting means 25, it changes into 
a predetermined sending signal and the sending signal is transmitted from an antenna 28 to transmit predetermined data 
to electronic equipment 23 from electronic equipment 22. It is received by the antenna 29, and restores to the sending 
signal which transmitted from the antenna 28 to a predetermined data signal with the receiving means 26, and the data 
signal is sent to electronic equipment 23. 
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[0068] Conversely, the data signal sent from electronic equipment 23 is modulated with the transmitting means 27, it 
changes into a predetermined sending signal and the sending signal is transmitted from an antenna 29 to transmit 
predetermined data to electronic equipment 22 from electronic equipment 23. It is received by the antenna 28, and 
restores to the sending signal which transmitted from the antenna 29 to a predetermined data signal with the receiving 
means 24, and the data signal is sent to electronic equipment 22. 

[0069] With the wireless LAN equipments 20 and 21 constituted as mentioned above, since antennas 28 and 29 can be 
miniaturized very much, it moreover receives horizontally and directivity of a transceiver property can be enlarged, 
while limitation of arrangement of the wireless LAN equipments 20 and 21, the arrangement place of antennas 28 and 
29, etc. decreases and a layout becomes easy, data communication can be performed certainly. 
[0070] In addition, although explained using wireless LAN equipment, a use is not necessarily limited to the above- 
mentioned contents, and can be widely applied in a radio device here. 
[0071] Next, one form of operation of antenna equipment is explained using drawing 9 . 

[0072] The radome (covering) for the antenna which becomes this invention with above-mentioned 16, and 17a and 
17b protecting this antenna equipment in drawing 9 , or securing weatherability, such as waterproofing, and 1 8 The 
low noise amplifier substrate in which electronic parts, such as a semiconductor, a filter, resistance, and a capacitor, 
were mounted, The coaxial cable and 19b which transmit it to a digital disposal circuit after 19a amplifies the signal 
received with the antenna with low noise amplifier, or supply power to low noise amplifier are a connector for 
connecting this antenna equipment to a digital disposal circuit or a power supply electrically. This antenna equipment 
can be easily installed in the place which was most suitable for transmission and reception of the antenna equipment 
which is separated from a digital disposal circuit or a power supply, and various application uses can be made to suit 
flexibly by considering as the antenna equipment which consists of such composition. Moreover, the antenna and the 
low noise amplifier which become this invention are protected from dust, a shock, etc., ** can also do ****** from a 
rainstorm, high humidity, etc., and the antenna equipment holding high-reliability can be offered. 
[0073] 

[Effect of the Invention] The radiation electrode which this invention countered one principal plane of a substrate and a 
substrate, and was prepared, It connects with the ground electrode countered and prepared in the principal plane of 
another side of a substrate, and a radiation electrode electrically. And while being prepared for the both sides of one 
[ at least ] principal plane and the side of a substrate, and a ground electrode is equipped with the electric supply means 
prepared in non-contact and an electric supply means has an inductance component By having considered as the 
composition which has a capacitance component in an electric supply means, between radiation electrodes and an 
electric supply means, and each ground inter-electrode, there is no electric supply pin, automatic mounting is possible, 
and manufacture is easy, the yield is high and it becomes still easier to property adjust it. 
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